developments. The need to create efficient buildings, including from existing buildings, is greater than ever. This will require buildings that are easily and intelligently maintained. This paper reviews and rethinks maintenance in the developing 'landscape' and leads to a suggestion that user needs should be considered more closely.
BACKGROUND
, Wood (1975) , Latham (1994) and Egan (1998) . The typical dwelling of today, new or old, exhibits little by way of automation built into its fabric beyond thermostatic control of its heating system, a technology of the Victorian age (1880s), if not earlier.
Sometimes people will speak of the so-called 'intelligent building'. There are various definitions that may be applied; Wong et al [2] cited others [7] as identifying 'over 30 separate definitions of intelligence in relation to building'. The Intelligent Building Institution suggested in 1988: 'An intelligent building is one which integrates various systems to effectively manage resources in a coordinated mode to maximise: technical performance; investment and operating cost savings; flexibility' [8] .
Such a definition seems to avoid reference however to those aspects that may be considered to represent 'intelligence' of a human kind. McGregor spoke of this when postulating the 'Learning Building' [3] . Do buildings have memories; do they think? This and the work of DEGW and Technibank [1] and of Clements-Croome [8] [9] point up the critical importance of the 'human A study of the Sigma Home at the Building Research Establishment's Innovation Park in Watford [10] , shows that people have incomplete and inaccurate ideas of how to control their home environment. Yet Humphreys [11] and others [12] have shown that the availability of personal control over their comfort-to be able to open a window, or turn lights on or off for instance-is key to satisfaction. 'sustainable building' may be. The Brundtland definition of sustainability [13] seems to have the greatest degree of acceptance: 'the principle that economic growth can and should be managed so that natural resources be used in such a way that the quality of life of future generations is secured.' For many this means our buildings should be 'green' making minimal use of resources that are in finite, limited or declining supply.
AUTOMATION AND MAINTENANCE
Most buildings in the 'western' world will have some small element of automation in its operation-such as the thermostat to turn heating off or on when a determined maximum or minimum temperature has been achieved.
There may be timers also to switch heating on or off at set times, typically at the beginning and end of the 'working day'. Additionally, presence or movement detectors or light level sensors may turn artificial lighting on or off or up or down according to a predetermined algorithm. There may be more sophisticated systems in some buildings where perhaps more individual control may be required, or for instance in a museum where humidity control is needed for optimum conditions for preserving manuscripts.
However, the more there is, the more there is to go wrong, to be maintained, repaired, attended to, even just occasionally to check that it is working correctly. There can be a tendency to equate economic growth with technological developments, and a quest for a more 'western' approach-to lifestyle, diet, fashion, buildings, etc. [14] . There were solutions there to problems that people didn't know they had. Perhaps that is in the nature of technological innovation; some products will 'take off' and others will die. There is much to be said for keeping things simple.
Technology already exists that would enable a building to become in a sense maintenance-free. Building and energy management systems (BMS, EMS, BEMS) are able to monitor and record a wealth of data. Programmes that analyse that data and convert it in real time to responses 'on the ground' in our buildings are available and in use. In theory at least, a BMS could identify that the temperature in a food chiller unit in a supermarket was rising at a rate that would, if it continued, result in an unacceptably high temperature at which the contents would be unfit for sale.
It could then activate a system that would either call up an inspection or implement remedial action [15] .
There is evidence however that 'Big Brother' may not Efficient and effective maintenance responses can be facilitated. The key factor is that the individual building occupant gets prompt and appropriate attention, and knows it-this gives an impression of concern for the individual that is real and genuine. Feedback is important.
THE SUSTAINABILITY CHALLENGE
In a world where a sparing use of limited resources is of paramount concern, it may be thought somewhat indulgent to put people rather than planet at the centre. There have also been commercial buildings where it has been hoped to embody a greener approach than otherwise 'normal' and from which lessons may be learned and the agenda moved on. The PROBE reports (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) examined a number of these buildings and assessed their green credentials to see how well they worked in practice.
One approach to achieving more sustainable buildings is a 'low technology' one, exemplified by using local materials, temperatures and going about sleeveless through the depths of winter. In the Integer House the focus was on using lower-priced energy rather than simply using less energy, and it had many electrical (albeit 'energy-efficient') labour-saving gadgets installed.
It must surely make sense to learn from mistakes, not only from the past but also those that are being made because they are unnoticed or uncorrected. Building management systems provide data that could be put to use more effectively if marshalled and analysed intelligently [4] . The PROBE studies also showed how, just by taking the time to look, to listen to occupants and to think, performance deficiencies could be identified and addressed.
The need and opportunity for user-involvement from the outset has also been demonstrated. It must be worthwhile for the building to operate in ways that give occupants the living and working environments they believe are best for them. Similarly, it must also make sense to design it in a way that makes that possible and likely. Where they can be identified at the design or redesign of a facility it makes sense to involve expected users in developing ideas and making decisions about how to achieve the best building.
CONCLUSIONS
Buildings are not performing well. This is due in part at least to failure to involve building users in the design process. Architects' education and training continues to encourage a detached 'professional' attitude where the approbation of one's peers is more valued than that of the client who pays the bills (including that of the architect) and those for whom the building exists-its users, today and tomorrow. If the dictum that 'form follows function' is to be seen to be so then more attention needs to be given to firstly ascertaining the required functionality and then ensuring its delivery, at handover and continuingly in use.
We need buildings to work well. A happy and comfortable worker is a productive worker, so it makes good economic sense to deliver a good working environment. That means good appropriate temperature and humidity and the ability to control it. This also makes it more likely that less energy and other resources will be used, thus helping to 'save the planet'. A worker who is happy and feels appreciated will also accept greater deviations in environmental conditions. 
